The dried whole plant of Meehania fargesii (H. LÉV.) C. Y. WU is utilized as an antipyretic and antidote for poison in China. Water soluble fractions, obtained from an 80% acetone extract of the whole plant, showed hyaluronidase inhibitory activity. From these fractions, hyaluronidase inhibitors were isolated along with two new spermidine alkaloids (meefarnines A and B), four new flavone glycosides (fargenins A-D), and 10 known compounds. The structure of each was elucidated by spectroscopic methods.
Meehania fargesii (H. LÉV.) C. Y. WU is a climbing herbaceous plant (Lamiaceae) known as Chinese herb. The dried or fresh whole plant and the dried root have been used to treat colds, pain and poisoning. 1) Two caffeic acid esters in this plant were reported.
2) However, studies on other constituents and the biological activities of this plant are not sufficient. The water soluble fractions obtained from an 80% acetone extract of M. fargesii were found to have an inhibitory effect on hyaluronidase. Hyaluronidase degrades hyaluronic acid and its inhibitors are known to have antiallergic activity. 3, 4) Moreover, they are potent anti-inflammatory, anti-aging, and anti-cancer agents. 5) In the present study, we investigated constituents of fractions which showed strong hyaluronidase inhibitory activity from whole plants of M. fargesi. Rosmarinic acid, lithospermic acid B, diosmetin-7-O-b-D-glucuronide, and apigenin-7-O-b-D-glucuronide were identified as hyaluronidase inhibitors. Two new cyclic spermidine alkaloids, meefarnines A and B (1, 2), four new flavone glycosides, fargenins A-D (3) (4) (5) (6) , and the methyl ester (4a) of 4 have also been isolated together with 10 known compounds and we describe the elucidation of their structure.
Dried whole plants of M. fargesii were extracted with acetone-water (8 : 2). The concentrated extract was partitioned between water and diethyl ether. The water layer was fractionated using the inhibitory activity against hyaluronidase as a marker during column chromatography (a porous polymer gel column and octadecyl silica (ODS) columns). From the active fractions (Fr. 1A-D, Table 3 ), 21 compounds were isolated. Known compounds were identified from spectroscopic data as apigenin-7-O-b-D-glucuronopyranoside, 6) apigenin-7-O-b-D-glucuronopyranoside methyl ester, 6, 7) acacetin-7-Ob-D-glucuronopyranoside, 6, 8) luteolin-7-O-b-D-glucuronopyranoside, 9) hyperin, 10) diosmetin-7-O-b-D-glucuronopyranoside methyl ester, 7) acacetin, 11) pectolarigenin, 12) ladanein, 12) 4-{[6-O-(4-hydroxy-3,5-dimethoxybenzoyl)-b -D-glucopyranosyl]oxy}-3-methoxybenzoic acid, 13) rosmarinic acid, 14) 7-epiblechnic acid, 15) and lithospermic acid B. 16) Four principal components of Fr. 1A and Fr. 1B, rosmarinic acid, lithospermic acid B, diosmetin-7-O-b-D-glucuronopyranoside, and apigenin-7-O-b-D-glucuronopyranoside, were assayed for hyaluronidase inhibitory activity. Rosmarinic acid is already known as a hyaluronidase inhibitor. 17) Lithospermic acid B
showed strong inhibitory activity, and diosmetin-7-O-b-Dglucuronopyranoside and apigenin-7-O-b-D-glucuronopyranoside had moderate inhibitory activity as shown in (Table 1) . These spectra were attributed to the restricted rotation of the amide bonds.
18-21) 1
H-and 13 C-NMR spectra of 1 were acquired in dimethyl sulfoxide (DMSO)-d 6 at temperatures between 30°C and 100°C (Fig. 2) . The 1 H-and 13 C-NMR spectra at 100°C of 1 and 2 showed one set of resonances (Table 1) , which were similar to those of a cyclic spermidine alkaloid: (S)-dihydroperiphylline 22, 23) Diosmetin-7-O-glucuronide bond. These spin system protons and corresponding carbons displayed the presence of a cyclic spermidine 13-membered ring moiety, which was either a periphylline-type 22) skeleton (1,4,9-triazacyclotridecan-4-one) or a celacinnine-type 24) skeleton (1,4,9-triazacyclotridecan-2-one). Both skeletons were possible via some biosynthetic pathway of naturally occurring macrocyclic spermidine alkaloids. 25) In the heteronuclear multiple bond correlation (HMBC) spectrum, the H-6 signals were long-range coupled with the carbon of C-4 (d 61.2). Other long-range couplings included the H-8 signals with the carbon of C-10 (d 51.0), and H-13 signals with the carbon of C-2 (d 175.0). These data demonstrared that the 13-membered ring spermidine moiety was the periphyllinetype skeleton as shown in Fig. 3 . The absolute configuration of C-4 was assumed to be S since all other known macrocyclic spermidine alkaloids have the (S)-configuration. The circular dichroism (CD) spectrum of 1 revealed a weak cotton effect around 210-240 nm, which was comparable to that reported for the (S)-configuration of cyclic spermidines. Table 2 . These spectra and the UV spectra 29) of compounds 3-6 suggested that they were diosmetin-7-glycoside derivatives. For fargenin A (3), the molecular formula C 24 30) These data suggested that 5 had a b-D-glucuronic acid moiety instead of the acetyl group of 3. In the HMBC spectrum, the H-1ٞ signal was long-range coupled with the carbon of C-2Љ (d 82.3) . Hence, the structure of 5 was identified as shown in Fig. 1 .
For fargenin D (6), the . Thus, the structure of 6 was established as shown in Fig. 1 .
From the whole plant of Meehania fargesii, hyaluronidase inhibitors, two new spermidine alkaloids and four new flavone glycosides were isolated. Some phenylpropanoid oligomers are potent hyaluronidase inhibitors. 17, 31) Lithospermic acid B is a phenylpropanoid tetramer with inhibitory activity comparable to that of the oligomers. Some flavonoids have been reported to inhibit of hyaluronidase, 32, 33) and diosmetin-7-O-b-D-glucuronide and apigenin-7-O-b-Dglucuronide were also revealed as active compounds. Previously, in phytochemical studies of the Meehania genus, we found 23 spermidine alkaloidal glycosides in M. urticifolia. 27, 28) Polyamine alkaloids have a rich diversity of skeletons and biological activities. 21, 34, 35) The 13-membered ring moieties of 1 and 2 were a periphylline-type skeleton, and different from that of cyclic spermidine alkaloidal glycosides from M. urticifolia, which have a celacinnine-type skeleton. Periphylline and celacinnine had been isolated from Celastraceae plants. 22, 24) Meehania genus plants also have two types of skeletons. Compounds 3, 4, and 6 were esters of diosmetin-7-O-glucuronide which have hyaluronidase inhibitory activity, and 5 was diosmetin-diglucuronide.
Experimental
General Procedures Optical rotations were recorded on a Jasco P-2300 polarimeter. CD spectra were recorded on a Jasco J-700 spectropolarimeter; UV, on a Shimadzu MPS-2450; and IR on a Perkin Elmer Spectrum One FT-IR spectrometer.
1 H-NMR (400 MHz), Extraction and Isolation Powdered whole plants (792 g) of M. fargesii were extracted with acetone-water (8 : 2), (7 l) twice at room temperature for a month. The extract was concentrated at reduced pressure, suspended in water (1.5 l), and extracted with ether (1.0 l) three times. The water layer extract (80.13 g) was dissolved in water and passed through a porous polymer gel column and eluted with water, 30% MeOH, and MeOH. The MeOH eluate extract (4.96 g) was chromatographed on a reversed-phase column using ODS and eluted with 30%, 40%, 50%, 60%, 80% MeOH, and MeOH (fractions 1A-F). Fraction 1A (2. 
